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 Lack of suitable bulk substrates relegates GaN and AIN growh o latice mis-matched substrates
(heteroepitaxy) resulting in a high defect densiy in the epitaxial layer, degrading opical and
electrical performance os well as device reliability. a  SEMimages
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Epitaxy density of AlGaln alloys grown on
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non-optinum LED performance ..

Patterned r ELO (ELOG. pendeoepitaxy, etc)
Hetero are effective, but add significantly
Epitaxy 10 the cost of the end product.” -

1\'a/iamll Center for SSL R&D

s z‘.n.,..‘m.n.

ek

Proucr Purposk AND APPROACH

Purpose: } L IR Tempearep Growrh oF Mitats anp GaN
o devlop new growthof single cysal Gl on at-
terned substrates o reduce defect densny, yleldmg higher quality material. Applications of High Aspect
Our pproac: Ratio Metallic Structures
R oE il o do s i g Wovelengh Sl hooric Srcures
inthe nanomefer, sub-mi d micrometer range to all » Cellulor probes (Au vith a lipid-capped thiol)
de(«t imermg and terminaton of dslocations. (confinued late LORD - #99405 (Jan 06-Sep 06)) « Tungsten it Tigs (THz generation)

 High surface area electrodes for electrochemistry
and catalysis (P, Av posts)

T T « Adhesive srfce sirucure + surfce chem)
(Galvanic Plafing - John Willoms, Adom Rowen,
[~ 1000s nm Coalescence s o M o o
- { Epitaxial

Preliminary GaN Growth in Carbon Templates
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Nanoporous Template
Single Crystal Substrate
Carbon template pyrolyzed at 800 °C survives

‘nucleation temperature (~700 °C), but does not
survive growth temperatures (~1050 °C).
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SEM images of 2, 3D macroporous templates. 2-D Interferometric
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 Pyrolyze above growth temperature (~1200 °C)
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+ Deep Sub-um Patterns
« High Aspect Ratio Structures
+ Complex 2-D and 3-D geometries
« Large Area Patterning

 Investigate growth in complex 2D and
3D geometries which are beyond the capability
of current patterned heteroepitaxy approaches.
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SIGNIFICANCE
Tightly aligned with Sandio/DOE missions : Solid state lighting initative; Next generation RF electronics;
Impacs all forms of heteroepitaxy and could lead to Compound Semiconductor on Si.
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SEM images of 2, 3D macroporous |emp|n|£s fabricated via Interferometric Lithography
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